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The purpose of this study is to investigate 105MM
closed breech gun designs with recoil cancellation and
105MM Davis type gun designs for helicopter application.




gun weightsx, pbargg night§ an'd n;mz__je velocities that
could be obtaimd tt diffe,ren: chamber p'ussures and tube
lengths. A cmput@r program deve;eped at Watervliet
Arsenal was used for this ~analysis and the results are
shown in Tabie : P Mu;zw velncity wxsus gun chamber
pressure at dxfferent tube lengths for 25 and 30 pound
proj ectxles are shonn in Figures 1 mul - Ty mggectivaly

s;lcuu;ad by Jpgagram did not

The gpa we;ghts ;_'




Closed Breech Design with Impulse Generator

Having calculated the gun weights and gun propellant
charge weights for various muzzle velocity, the next steps
involved éalculating cartridge case weights, impulse
generator propellant and motor weights. The cartridge
cases were assumed to be made from steel and an assumption
(based on past designs) was used that the case weight
equals twice the propellant charge weight.

WCA (Case Weight) = ZWC (Gun Charge Weight)

The impulse generator's rocket propellant weight
required to cancel out the gun recoil forces was calculated
by dividing total gun impulse by the propellant specific
impulse. An Isp of 230 was assumcd for these calculations.

MV (Gun) = V‘W-"(?’ié;é&:t’ilé-}“ + MV (Propellant Gases)

Wp (Prapellaht ﬂ!1ght) ?%5




The roc%et motbr 1nert meta? parts Waight was
calculated Eram the relatlonshlp.;L.

‘ This ratlo,xs based uponv@rev1ous exper1ence in designing
‘rocket moters and is faltly realistic since the rocket
motors are expendable and are furnished one for one with
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» “TKS (Total Weapon System Weight) = WGS (Gun System Weight)
+ WFC (Fire Control

Weight)

Assuming a helicopter payload capability of 2500

pounds, the weight available for an ammunition combat load .

‘an be calculated by subtracting total weapon system weight l

from Z500 pounds. 1
WAV (Available Combat Load) = 2500 - “TWS (Total Weapon

System Weight) ]

The number of rounds that can then be carried by 1

the helicopter will be equal to the available combat load

divided by total round weight.

N (Rounds) = WAV (Available Combat Load) 1

WT (Total Round Weight)

The results of these calculations are shown in Table 2 *
and the combat load versus muzzle velocity for a closed
breech gun design with an impulse generator is shown in . :

Figure 7. (

Another important factor that must be considered in
a closed breech gun “:sign is the muzzle overpressures
associated with thesc¢ designs. Using the work of
M. J. Salsburyl, the muzzle overpressures were calculated

1. Salsbury, M. J., Polar Blast Field of 105MM Howitzer,
Measured and Predicted, RE TR71-11, Artillery Systems ‘
l.aboratory, U. 5. Army Weapons Command, Rock Island,

Illinois, Jan 71. ‘ 1
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The teul roum! weight would be tquu tc twice the
yrojectxlsuxnizht<y1ua the suvis-eantac
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(Total Davis Weapon = WDGS (Davis Gun System
System Weight) Weight) + WFC (Fire
Control Weight)

Wrpws

Again, assuming a helicopter payload capability of
2500 pounds, the weight available for an ammunition combat
load can be calculated by subtracting total Davis weapon

system weight from 2500 pounds.

Wyy (Available Combat Load) = 2500 - Wrpws (Davis

Weapon System Weight)

The number of rounds that can then be carried by the
helicopter will be equal to the available combat load
divided by total round weight.

N (Roungs )l =\ ay, (Avdilables Gembat lLoad)

WrpR

The results of these calculations are shown in Table 4
and the combat load versus muzzle velocity for a Davis type

gun design is shown in Figure 10.

Since the same muzzle velocities as the closed breech

gun system were considered in the Davis type gun design,

the muzzle overpressures will be the same as those shown

in Table 3 and plotted in Figures 8 and 9.
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The +abied an&,'igurqsmyxeszntad in this report provide
a tool for conducting trade- off evaluations of large caliber
weapbns systems in hclicupetr npplications.

TN@«;asults indic&ta that a g&aatnr conbat load can
be carried;by a helicopter mounted 105MM ¢19&gd breech gun
design with rcceil cancellation than oat vith a IGSMM Davis
type gnn desiga.h;j: dde L ;*;;a,;f
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